Abstract. The purpose of the article is to develop a methodological approach towards assessing the economic security of institutions of higher education. Methodology. There has been generalized the experience of foreign universities in terms of providing high standards of educational and research process in the context of ensuring their economic security in modern conditions. The study has been conducted on the comparison of aggregate indicators of the economic security of HEIs based on the results of factor analysis (the method of the main components). The output data are formed taking into account the main approaches to constructing a balanced system of indicators based on the results of cluster analysis. The integral indicators of economic security of HEIs and integral indicators of economic security in general have been calculated based on the values of factor loadings and weighting coefficients of indicators for each group. Results. The system of performance indicators of the world leading universities has been formed and the key factors of economic security of foreign universities have been identified taking into account the generalized experience of foreign universities. The developed methodological approach to the assessment is universal and provides opportunities for developing measures to improve the level of economic security of institutions of higher education. Studies have shown that the economic security of economic entities is not least determined by the management efficiency of intellectual resources. Practical implications. The calculated level of HEI economic security is an indicator not only for protecting it from threats but also for the causal link between socio-economic development of the state, its economic potential and the level of higher education. Value/originality. The holistic scientific and practical study has been carried out in the article taking into account the interconnection of higher education and economic security of institutions of higher education and a methodical approach to the evaluation of the economic security of HEIs has been developed. The above stipulates the necessity of developing a methodological approach to assessing the risks to the economic security of institutions of higher education on the basis of possible threats to their activities.
Introduction
Institutions of higher education play a leading role in training highly skilled professionals to meet the labour market needs, which is actualized in the context of globalization and the transition to an economy of knowledge. At the same time, ensuring their economic security plays an important role both in the development of the state and society as a whole because the economic security of institutions of higher education is the HEIs protection from the negative influence of a number of factors from the external and internal environment in terms of efficiency of resources available to protect against their activities' threats. Thus, the level of economic security of institutions of higher education is an indicator not only of protecting them from threats but also of the causal link between socio-economic development of the state, its economic potential, and the level of higher education.
Universities in developed countries are not just educational institutions but are at the forefront of the society, science and culture development, and therefore, their development forms not only their security but also Vol. 4, No. 5, 2018 is the basis of the whole country economic security. That is why, in the process of university development strategy, there are consultations with the community, which allow taking into account the requirements of the public, local authorities, strategic guidelines for the state development. For example, the University of Washington mission is to create a unique community of teachers and students who are capable of large-scale research and seek to improve the lives and livelihoods of students in the region, the country and the world (Washington University Consolidated Financial Statements). An even more ambitious mission is the one of Cambridge University, which is to contribute to the development of society through the achievement of teaching, learning, and research at the highest international level (University of Cambridge Annual Report, 2016) .
Leading universities in the educational services market clearly understand that their credibility and future economic security depend on the educational process quality and scientific achievements level. Accordingly, one should dwell on the foreign universities experience generalization in terms of ensuring the high standards of educational and research process. The main indicators characterizing the world leading universities activities are presented in Table 1 .
Key factors of the economic security of foreign universities are the following: personnel, material and technical base, financial capabilities, organizational innovations, etc.
Personnel, its reputation, qualification, initiative, ability to apply innovative approaches in professional activity determine the quality of teaching.
The effectiveness of scientific research is determined not only by the University's revenues from commercialization but also by the number of firms founded on the basis of university scientists' intellectual property. Publications by lecturers and university students and their presentation in Scopus and ThomsonReuters bases are important. The Hirsch Teacher's Index is used not only in making managerial decisions about career growth but also in making agreements.
Material and technical base. Only a high-quality material and technical base will enable the university to achieve excellence in teaching, research and support of the world image in the future. This is the main approach when determining the amount of funding for these goals. Most of the leading universities have their own campuses. Accordingly, universities develop a campus development program that seeks to improve not only the learning process conditions but also conditions for the comprehensive development of students and their living conditions through the transport systems and infrastructure upgrading. Creating, for example, nanoscale hubs, business schools, incubators -all these investments in the development of the material and technical base are the ability of students to become active participants in the already innovative processes, which significantly increases the image of the university and, therefore, its economic security.
Financial capabilities. "If you see any economy that is not doing well, find out what is spent on education" (Ola, 1998; Omotor, 2004) . The basis of universities economic security in modern conditions is their financial capabilities, which have significant differences in different countries. So, leading universities have annual revenues of $2-9 billion (Table 1) against the background of total annual education expenditure in Ukraine, which is about 6% of GDP and does not exceed $6 billion. Vol. 4, No. 5, 2018 Supporting financial sufficiency for the university means the ability to continue to attract and retain the best staff, as well as provide research and teaching materials that are consistent with the world's leading universities positions.
Taking into account all the above, it should be noted that one of the major threats to higher education in Ukraine is, among other things, the spread of globalization processes in the educational sector and the expansion of the international education market. The experience of foreign universities, in particular in the context of improving the educational service quality, is outlined in works (Banjong & Olson, 2016; Ding, 2016; Nicholls, 2018) .
The generalization of the results of the international education market study, conducted on the basis of various statistical information, suggests that the market of international education is rather dynamic and opens opportunities for competitive educational systems. In total, over the past 20 years, the number of mobile foreign students has increased by almost 3 times from 1.7 million in 1996 to 4.7 million in 2017. Experts predict that the number of students to study abroad should reach 8 million in 2025 (Figure 1 ).
According to the experts (GLOBAL: International students: a $100 billion business? 2009) who have tried to assess this global market segment, the potential value will already be $100 billion in the near future. This suggests that education is turning into a business, which, in the case of international attractiveness, provides significant financial resources to the country's economy. Accordingly, the provision of qualitative educational services allows the country to attract sufficient financial resources to the economy. For example, in 2014, international students have invested in the US economy nearly $27 billion (Banjong & Olson, 2016) .
Taking into account the foregoing it should be noted that in modern conditions, the relationship between higher education and economic security is observed. The study of the economic security level has been conducted on the basis of data from the Ukrainian HEIs, which are typical representatives of the educational services market.
The destructive processes in the Ukrainian economy are reflected in the activities of higher education institutions (HEI) as elements of the social and economic system. The negative trends from the demographic crisis and external migration were accompanied by social and economic consequences of external aggression, which did not go beyond higher education. Moving education institutions from the temporarily occupied territories was an objectively necessary measure, which had significant negative consequences: total loss and the need to restore the material and technical base, reduction of a half of academic staff (AS) and students, as well as the loss of partially recovering intellectual resources (methodological support of education processes, software products, information bases, image and business relations), etc.
Taking into account the importance of HEIs for the development of the country's social and economic system, determining their economic security, it is expedient to consider the possibility of reproducing their intellectual potential of the nation, which has a positive impact on the economic security of the state as a whole. It is important to further develop universal methodological approaches to assessing the economic security of the HEI, in particular, those moved from temporarily occupied territories.
Literature review
Scientists also consider the role of education in the formation of national innovation systems (Kasych & Vochozka, 2017) , and foreign experience, in particular, as for the sources of funding HEI activities (Kasych & Tsygan, 2013) has been studied in a certain way. The relationship between education and economic security and the ability of education to influence the economic vulnerability level of any country are highlighted in the Vol. 4, No. 5, 2018 work (Munteanu & Munteanu, 2015 . The research (Kendiukhov, 2008) shows that the economic security of an economic entity today is largely determined by the efficiency of intellectual capital management. Therefore, the strengthening of the intellectual component in the activities of educational institutions of Ukraine (Illiashenko, 2011 , Sardak, 2016 , Kasych & Vochozka, 2017 requires an appropriate addition and systematization of factors that should be taken into account in the formation of indicators for estimating economic security.
Despite the consideration of issues related to the estimation of the economic security of higher education institutions, it is necessary to expand the database of empirical studies, in particular, taking into account the results of relevant studies on the institutions' economic security in the condition of external aggression. The research on the comparison of aggregate indicators of economic security of higher education institutions (moved from temporarily occupied territories) based on the results of factor analysis (by principal component method).
Purpose and methodology of the article
The purpose of the article is to develop a methodological approach to assessing the economic security of institutions of higher education. Conducting research on the comparison of aggregate indicators of HEIs economic security based on the results of factor analysis (by principal components method). The output data have been formed on a balanced system of indicators by the results of cluster analysis. Based on the values of factor loadings and weight coefficients of indicators for each group, integral indicators of individual universities economic security have been calculated.
In order to systematize the estimation indicators for HEI economic security, there have been taken into account the balanced indicator system (the Balanced Scorecard -BSC) (Kaplan & Norton, 2005) adapted to the needs of institutions of higher education (Breus, Khaustova & Denysenko, 2017; Breus, 2018) . The output data (indicators) of HEI have been formed according to the following groups: "Finance", "Students", "Internal processes", "Academic staff development and training" subdividing them into stimulant indicators and disincentive indicators.
At the same time, stimulant indicators (contributing to raising the level of economic security) include the following: -the group "Finance": the correlation between the licensed volume of acceptance to studies and the volume of the public procurement for the 1st year of studying according to the training programs of bachelors and masters; the average number of academic staff per one economic contract and scientific research, financed by budget funds; -the group "Students": the correlation between the number of students and the number of academic staff, the correlation between the number of acceptance to studies to the 1st year of full-time education and the number of titles of accredited specialties for bachelor's and master's programs; -the group "Internal processes": percentage of fulltime academic staff having a doctor's degree/degree of candidate of sciences and the total number of full-time academic staff, the correlation between the total book funds and the number of students; -the group "Academic staff development and training": the level of academic staff creative and innovative performance, the coefficient of academic staff scientific recognition.
The disincentive indicators (contributing to lowering the level of economic security) include the following indicators; -the group "Finance": the correlation between the licensed volume of acceptance to studies and the volume of the public procurement for the 1st year of studying according to the training programs of bachelors and masters; -the group "Students": the correlation between the licensed volume of acceptance to studies and the number of applicants to the 1st year of full-time study programs of bachelors and masters, the correlation between the number of students in full-time and parttime studies; -the group "Internal processes": the correlation between the number of titles of accredited specialties to the programs of bachelor/masters training and the number of departments; -the group "Academic staff development and training": the coefficient of the necessity of computing technology and access to network resources.
Using the statistic software Statistica and factor analysis (method of the principal components), out of the output data of every HEI there have been outlined principal components (factor 1 and factor 2), at the same time: -for all institutions, the indicators of the "Internal processes" group are merged only into factor 1, which indicates the expediency of reducing their number, in particular, by introducing a common indicatorpercentage of full-time academic staff having a doctor's degree/degree of candidate of sciences or being a professor or associate professor and the total number of full-time academic staff; -for all institutions, the indicators of the "Students" group immediately form factors 1 and 2, except for the correlation between the number of students in full-time and part-time studies, which is included only in factor 1. It indicates the relative continuity of this correlation and the possibility of using it as a universal indicator in assessing the economic security of education institutions; Vol. 4, No. 5, 2018 -the indicator of the "Finance" group -the correlation between the licensed volume of acceptance to studies and the volume of the public procurement for the 1st year of studying has a negative value of factor loadings. It corresponds to the essence of this indicator, that is, an increase in the level of budget financing against the background of reducing the number of educational contracts and is a negative factor in ensuring the economic security of the educational institution.
According to the factor analysis results of the input data, there were determined factor loadings, on the basis of which coefficients of each indicator for each group of each higher institution were calculated (the product of the maximum loading for each indicator and the share of the total dispersion is calculated, multiplied by the total sum of the outputs of indicators for each group, and then the weighting factor of each indicator for each group for each grade is calculated as the ratio of the product for each indicator and the total amount of products) using the recommendations of National Institute for Strategic Studies (2013) 
where ІІ ÅSHEI is an integral indicator of HEI economic security; d m is weight coefficient, which determines the degree of contribution of the index/subindex of the m th group of economic security to the integral index of economic security of institutions of higher education:
Σd m = 1; 0 ≤ d m ; I m is an aggregate index/subindex of the m th group of economic security, where m = (1, 2, 3, 4) .
The main material of the research

Clustering HEIs according to the indices of the domestic ranking
In order to study the dynamics of indicators of economic security, there has been carried out a selection of HEIs from those moved from temporarily occupied territories of Ukraine. It has been based on the assumption that institutions with better rating positions have a performance dynamics that reflects more fully the general tendencies in changes in the economic security of all HEIs moved from temporarily occupied territories.
The cluster analysis of HEIs has been conducted using the software Statistica and the k-medium method. After normalizing the initial data (indexes of the integral indicator in the Ranking of HEIs "TOP-200 Ukraine"), HEIs were assigned to clusters at a minimum Euclidean distance to the centre of gravity of such a cluster. The configuration of the obtained clusters and distances to the centre of gravity are given in Table 2 .
According to the received data, the first cluster includes HEIs that either have relatively retained their positions in the rating and continue to occupy higher positions in comparison with other HEIs displaced from temporarily occupied territories, such as: Donetsk National Technical University (DonNTU); Vasyl Stus Donetsk National University (Vasyl Stus DonNU); Volodymyr Dahl East Ukrainian National University (V. Dahl EUNU); Luhansk Taras Shevchenko National University (T. Shevchenko LNU).
The second cluster includes only one HEI, which has the growth of the academic potential index, at the same time the decrease of innovative activity index and international recognition index; as a result, this university has considerably worsened its rating positions. The third cluster includes such HEIs that show a decrease in all indices and they occupy lower-ranking positions compared with HEIs in the clusters 1 and 2.
Results of the integrated assessment of the safety level of HEIs
The results of calculating aggregated economic security indicators by groups are presented in Table 3 .
According to Table 3 , a factor analysis of integral indicators by groups (by principal component method) was conducted, which resulted in factor loadings before and after the rotation procedure (quartimax normalized) for each group for a specific HIE (the value of the most significant indicators is highlighted) ( Table 4) . Vol. 4, No. 5, 2018 Table 3 Integral indicators (aggregated indicators) of economic security by groups Based on formula 2 and according to Tables 2 and 3 , there have been done the calculations of the integral indicator of HEI economic security by years (Table 5 ).
The range of inherent values of HEI economic security levels is enshrined in the Guidelines of Ministry of Economic Development and Trade of Ukraine (2013), according to which the level is equal to 0 is absolutely dangerous; the level in the range from 0 to 0.2 is critical; from 0.2 to 0.4 is dangerous; from 0.4 to 0.6 is unsatisfactory; from 0.6 to 0.8 is satisfactory; from 0.8 to 1 is optimal.
The data in Table 5 show the increase of the level of economic security for V. Dahl EUNU and T. Shevchenko LNU to the satisfactory level during [2014] [2015] [2016] . The level of economic security of DonNTU during 2014-2016 has remained at the unsatisfactory level, while the level of economic security of Vasyl Stus DonNU has declined from satisfactory to unsatisfactory level. The deterioration of their economic security is explained by the fact that after having lost a significant part of its potential, these HEIs as the most powerful does not have enough resources for its relatively quick recovery, Vol. 4, No. 5, 2018 as opposed to V. Dahl EUNU and T. Shevchenko LNU. The latter, despite the lowest level of economic security in 2014, partially offset their losses due to the relative improvement of the intellectual component and the increase in the share of non-budget financing.
Conclusions
The study of foreign experience in ensuring the development of leading universities allowed, among other things, to highlight the importance of ensuring effective staff management through the selection of HEI scientists and university entrants; development of material and technical base; the expansion of financial capacity, the promotion of professional growth by teachers and students, etc.
Taking into account the generalized experience of foreign universities, a system of performance indicators of the world leading universities has been formed and the key factors of economic security of foreign universities are highlighted. Assessing the economic security of HEIs as elements of the social and economic system, it is expedient to consider the intellectual component. Studies have shown that the economic security of economic entities is not least determined by the management efficiency of intellectual resources. In this regard, it is important to pay attention to the opinion of leading scientists on the HEI management on the expediency of expanding factors in the formation of indicators for estimating their economic security. . 4, No. 5, 2018 Taking into account the mentioned above, it should be noted that the developed methodological approach can be universal and widespread among all HEIs. Its results can become the basis for the development of targeted measures and for the increase of the economic security level of institutions of higher education. On this ground, the more vulnerable from the point of view of economic security are institutions whose educational and scientific activities require a strong technical basis (laboratories, productions, etc.) with a relatively high level of budget financing. The implementation of this will facilitate the enterprises needs securement to qualified specialists. This in its turn, in the long run, will contribute to raising the level of Ukraine's economic development on the innovation basis, its competitiveness and ensuring the economic security both of HEIs and of the state and national security in general.
Empirical studies concerning the HEI economic security assessment require the development of measures, the realization of which will help to alleviate the negative trends that have accumulated during education in recent years. This can be achieved by increasing the international competitiveness of Ukrainian universities, which requires: -to develop and implement a strategy for attracting foreign students to study in Ukraine through the improvement of the material and technical base, the provision of competitive educational programs, and teachers' skills improvement; -to conduct real research on foreign students' needs in different countries and ways to meet them; -to study foreign universities experience in offering high-quality educational services in the international market.
The mentioned above stipulates the necessity of developing a methodological approach to assessing the risks to the economic security of institutions of higher education on the basis of possible threats to their activities.
